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Abstract Understanding the efficacy of evidence-based reading practices delivered
in the Tier 1 (i.e. general classroom) setting is critical to successful implementation
of multi-tiered systems, meeting a diverse range of student learning needs, and
providing high quality reading instruction across content areas. This meta-analysis
presents evidence on the effects of Tier 1 reading instruction on the reading out-
comes of students in Grades 4—12, and a synthesis of effects for students identified
as struggling readers. Results from this meta-analysis of 37 publications conducted
between 2000 and 2015 reveal significant, positive effects for Tier 1 reading
instruction on comprehension and vocabulary outcomes. A synthesis of the results
for struggling readers indicates that they maintained or improved reading compre-
hension over struggling readers receiving typical instruction.
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Introduction

In the wake of national legislation (i.e., No Child Left Behind Act, Individuals with
Disabilities Education Act), many school systems are implementing multi-tiered
instructional models (e.g., Response to Intervention) to implement research-based
practices and meet the needs of diverse learners. Frameworks such as these aim to
improve student academic and behavioral outcomes by providing students with the
appropriate level of classroom support (Fletcher & Vaughn, 2009; Vaughn & Fuchs,
2003). The success of a multi-tiered framework begins with establishing school-
wide, high-quality general classroom instruction via professional development in
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evidence-based instructional procedures and classroom support from instructional
leaders (i.e., Tier 1; Fletcher & Vaughn, 2009).

Although classroom teachers may implement scientifically validated techniques
in Tier 1, it is unlikely that one instructional approach or program will meet the
needs of all students (Fuchs & Deshler, 2007). Therefore, Tier 1 should consist of
instruction that is a “‘good bet’” for most students (Fuchs & Deshler, 2007, p. 132).
Even with effective Tier 1 instruction, it is likely that only 80% of students will
respond, leaving 20% that require Tier 2 or Tier 3 intervention (Vaughn & Fletcher,
2012). When Tier 1 instruction is successful and meets the needs of a higher
percentage of students, fewer require services at the Tier 2 or Tier 3 level. In this
way, it is critically important that Tier 1 instruction is as efficacious as possible.

Identifying Tier 1 reading instruction that benefits most students is critical to the
successful implementation of multi-tiered systems and meeting a diverse range of
student learning needs. In order to provide teachers with targeted, ongoing
professional development, effective Tier 1 instructional practices must be identified.
Prior reviews provide information on the effects of specific components of Tier 1
practices (e.g., cooperative leaning, vocabulary instruction, and phonemic aware-
ness; Cisco & Padron, 2012; Ehri et al., 2001; Faggella-Luby, Drew, & Schumaker,
2015; Puzio & Colby, 2013; Reznitskaya et al., 2009;); however, the broader corpus
of studies examining Tier 1 reading instruction for students in Grades 4—12 has not
yet been synthesized.

In both the Common Core State Standards and progressive state standards,
teachers are expected to infuse content area instruction with literacy practices.
Therefore, we include Tier 1 reading instruction (e.g., word reading, reading
fluency, vocabulary, reading comprehension, multicomponent) delivered in both
English language arts/reading classes as well as the content areas. Our review also
uniquely extends prior research by defining the population more broadly, including
all students taught in the general education setting (i.e., typically achieving students
and students with reading difficulties).

We also used evidence from prior research to choose several moderators that may
impact student outcomes. For example, in one meta-analysis of reading instruction
delivered using social studies materials, effect sizes did not differ based on duration
of intervention (Swanson et al., 2012). This finding was reported in a meta-analysis
of Tier 3 interventions as well (Wanzek et al., 2013). In our meta-analysis as well,
we do not expect duration to impact effect sizes. Another moderator of interest was
grade level. According to Bloom, Hill, Black, and Lipsey, (2008), annual effects on
key measures of reading comprehension are smaller among older students (e.g.,
ES = 0.06 in 12th grade) than among younger students (e.g., ES = 0.36 in 4th
grade). Therefore, we hypothesize effect sizes to be larger in the lower grades (i.e.,
4th-5th) than in higher grades (i.e., 9th—12th).

The purpose of this meta-analysis is to analyze the effects of Tier 1 instruction
for students in Grades 4—12 from 2000 to 2015. We address the following research
questions: (a) What are the effects of Tier 1 reading instruction on the reading
outcomes (i.e., reading, vocabulary, oral reading fluency, reading comprehension,
phonics or word reading) of students in Grades 4-127; (b) What variables (e.g.,
intervention type, hours of treatment, grade level, research design) moderate the
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effect of Tier 1 instruction on reading outcomes for this population? We also
conducted a narrative synthesis of the studies that disaggregated data for struggling
readers and addressed the question: What are the effects of Tier 1 reading
instruction on the reading outcomes of struggling readers in Grades 4-12?

Method

We conducted a comprehensive search of the literature using a three-step process.
First, we conducted an electronic search of the ERIC, PsycINFO, and Academic
Search Complete databases to identify peer-reviewed studies published from 2000
to 2015. We selected this range of years to reflect the most current research on this
topic. Key search terms and roots related to Tier I (Tier 1 or classroom instruction or
full class or whole class or general education or regular education or interven*)
coupled with reading search terms and roots (read* or vocabulary or oral reading
fluency or comprehen*) were used to capture the highest number of potentially
relevant articles. Second, a backwards search (Cooper, Hedges & Valentine, 2009)
was used to identify relevant studies referenced in prior related syntheses (Cheung
& Slavin, 2012; Cisco & Padrén, 2012; Ehri et al., 2001; Faggella-Luby et al., 2015;
Puzio & Colby, 2013; Reichrath, de Witte, & Winkens, 2010; Reznitskaya et al.,
2009; USDOE, IES, & WWC, 2009, 2013). Last, a hand search was conducted of
the three journals that commonly report reading intervention studies (Reading
Research Quarterly, Journal of Research in Educational Effectiveness, Reading and
Writing).

Figure 1 provides an overview of the search and screening process. The database,
backwards, and hand searches yielded 4325 studies. We screened all abstracts and
then evaluated the full texts of those records that met the initial screening for
eligibility. Included studies met the following a priori inclusion criteria:

e A majority of the sample participants were students in Grades 4 through 12 or
aged 9 to 18 or data was disaggregated by grade level.

e The reading instruction was provided in an alphabetic language and delivered in
a general education classroom.

e The dependent variable addressed reading performance outcome(s) (i.e.,
vocabulary, oral reading fluency, comprehension, phonics/word study).

e The research design was experimental, quasi-experimental, or multiple
treatment.

e The study was published in English in a peer-reviewed journal from 2000
through 2015.

e The study provided sufficient data for computing a standardized mean difference
effect size.
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Fig. 1 Manuscript search and screening flow chart. Articles were excluded during the screening and
eligibility phases for not meeting any of the following criterion: (1) A majority of the sample participants
were students in Grades 4 through 12 or aged 9-18 or data was disaggregated by grade level; (2) The
reading instruction was provided in an alphabetic language and delivered in a general education
classroom; (3) The dependent variable addressed reading performance outcome(s) (i.e. vocabulary, oral
reading fluency, comprehension, phonics); (4) The research design was experimental, quasi-experimental,
or multiple treatment; (5) The study was published in English in a peer-reviewed journal from 2000
through 2015; (6) The study provided sufficient data for including in meta-analysis

Coding procedures

We employed meticulous coding procedures to collect and organize information
from each study. We used the Vaughn, Elbaum, Wanzek, Scammacca, and Walker
(2014) codesheet that was designed to align with the study features detailed in the
What Works Clearinghouse (WWC) Design and Implementation Assessment
Device (Valentine & Cooper, 2008). This codesheet was utilized in numerous
previous reading syntheses (e.g., Swanson et al., 2011, 2012; Wanzek et al., 2015).
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A combination of forced-choice items and open-ended items were used to record
information related to: (a) participants, (b) methodology, (c) intervention and
comparison descriptions, (d) measures, (e) results, and (f) potential moderators.

Three graduate research assistants studying reading intervention research
participated in the coder training and reliability process. Initially, 4 h of training
were provided to the graduate research assistants on the meaning of each codesheet
item and examples of appropriate codes. Next, a researcher with experience using
the codesheet modeled step-by-step how to complete a codesheet for one study. The
graduate research assistants were assigned an article to code for the group to discuss
collectively. Lastly, we used gold standard method (Gwet, 2001) to establish
reliability between each of the graduate research assistants and the researcher.
Interrater reliability was assessed as the number of items in agreements divided by
the total number of items. To establish reliability, an overall interrater reliability
score of .9 was required for the entire codesheet. The overall reliability scores
ranged from .91 to .98.

Once initial reliability was established, two graduate research assistants studying
reading intervention research independently coded each study and then met to
identify and resolve coding discrepancies. When the coders were uncertain about a
specific item, the trainer reviewed the study and the team made final decisions by
consensus. Reliability was maintained through independent double-coding of each
article. Additionally, a second reliability check was conducted using the gold
standard method occurred four weeks after the initial reliability check (the coding
process lasted a total of nine weeks). The overall interrater reliability scores for the
second reliability check ranged from .92 to .96.

Effect size calculation

For all studies, Hedges’s g was calculated using the means and standard deviations
for treatment and comparison groups when such data were provided. In some cases,
Cohen’s d effect sizes and the treatment and comparison group sample sizes were
used to calculate Hedges’s g because means and standard deviations were not
reported. All effect sizes and their standard errors were computed using the
Comprehensive Meta Analysis (Version 3.3.070) software (CMA; Borenstein,
Hedges, Higgins, & Rothstein, 2013).

Meta-analysis procedures

Separate meta-analyses were conducted for standardized and unstandardized
measures because previous research has shown that effect sizes in reading
intervention studies from standardized and unstandardized measures differ in
magnitude (Scammacca, Roberts, Vaughn, & Stuebing, 2015; Willingham, 2007).
In the meta-analysis of unstandardized outcome measures, 16 of the 20 studies
contributed multiple effect sizes; 16 of 25 studies in the meta-analysis of
standardized outcome measures contributed multiple effect sizes. Multiple effect
sizes resulted from multiple measures being used to determine the treatment effect,
more than one pair of treatment-comparison group contrasts, and multiple subgroup
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comparisons (e.g., same group comparisons broken out by multiple grades). As a
result, the meta-analytic data contained dependency from three sources.

To accommodate the dependency in the data, we conducted the meta-analyses
using robust variance estimation (RVE; Hedges, Tipton, & Johnson, 2010) to adjust
the standard errors via the robumeta package for R (Fisher & Tipton, 2013) instead
of CMA. In RVE, the mean correlation between all pairs of effect sizes within a
study (p) must be specified in order to estimate the study weights and calculate the
between-study variance. Hedges et al. (2010) demonstrated that the value selected
for p generally does not affect results very much and recommended implementing a
sensitivity analysis by analyzing models with varying p values. Using .2, .5, and .8,
we found no meaningful difference in the results across models for either
unstandardized or standardized measures. The results reported below used a p of .8.

Using RVE, we estimated a series of meta-regression models for the meta-
analyses of the standardized and unstandardized measures. RVE results have been
shown to inflate Type I error when the number of studies included in the meta-
analysis is less than 40 (Tipton, 2015). Therefore, the small-sample correction
developed by Tipton (2015) was implemented in robumeta in all models. In each
meta-analysis, an intercept-only model was run first to estimate the overall mean
effect size. Additional meta-regression models were run to conduct four moderator
analyses: intervention type (reading comprehension only vs. reading comprehension
and vocabulary), hours of treatment (less than 30 h vs. 30 h or more), grade level
(Grades 4-5 vs. Grades 6-8), and research design (quasi-experimental vs.
experimental). These moderator variables were coded as categorical in order to
maximize the number of studies that could be included in each moderator analysis
given the small total number of studies in the meta-analysis and the information
reported on these moderators in each study coded. As noted in Borenstein, Hedges,
Higgins, and Rothstein (2009), statistical power is very low when fewer than five
studies per category are included in a moderator analysis. Hours of treatment could
not be operationalized as a continuous variable because this information tended to
be reported as a range or a mean in the included studies.

Ideally, one meta-regression model with covariates for all moderators of interest
would have been run for each meta-analysis. However, given that the overall
number of studies that met the inclusion criteria was small and that not every study
included information that allowed all moderator variables to be coded, this approach
would not have yielded interpretable results due to insufficient degrees of freedom.
Instead, we conducted each of the four moderator analyses in separate meta-
regression models with the moderator as a covariate. In each model, the moderator
variables were dummy coded O (first level of the variable in the comparison) and 1
(second level of the variable in the comparison) and included as covariates in the
model. Because we ran four RVE regression models and wanted to maintain a
p < .05 criteria for the moderator analysis, we adjusted the p value for determining
statistical significance in each of the four moderator analyses to .0125 (.05 divided
by 4; Abdi, 2007). To estimate a mean effect size for each category of the moderator
variables, intercept-only models also were run for each level of the moderator. We
recognize that power for the moderator analyses was low and consider these
analyses to be exploratory in nature.
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Results

The results section is divided into three sections. First, we provide information
about the methodological characteristics of studies. Second, we present results from
the meta-analyses that provide information about the effects of Tier 1 instruction for
all students. Third, we present a narrative synthesis of 10 studies that disaggregated
data for struggling readers.

Study characteristics

The literature search yielded 37 publications containing 40 studies (publications
with two studies: Gayo et al., 2014; Johnston, McGeown & Watson, 2015; Vaughn
et al., 2009). Research designs were equally represented with 20 experimental and
20 quasi-experimental studies. There were a total of 15,856 participants
(range = 24-2082; median = 230). In every study, a general education teacher
delivered instruction. See Tables 1 and 2 for additional information about the
studies included in the meta-analyses and the struggling reader synthesis. Tables 3
and 4 contain Hedges’s g effect sizes for all standardized (Table 3) and
unstandardized (Table 4) outcome measures by study.

Hours of treatment and grade level

A total of 31 studies reported hours of treatment. The total hours of treatment across
all studies was 1183, with a range of 4.5-125 and a mean of 38 (SD = 32.4).
Sixteen studies were conducted in 4th through 5th grades, 17 studies were
conducted in 6th through 8th grades and six studies were conducted in 9th through
12th grades. One study spanned 7th through 10th grades (Simmons et al., 2014).

Meta-analytic results
Standardized outcome measures

The meta-analysis of the standardized outcome measures included 70 effect sizes
from 25 studies. The estimate of the mean effect size for these studies was 0.09
(SE = .03, p = .008, 95% CI [0.03, 0.16]), indicating a small but non-zero positive
effect. The I estimate of the percentage of between-study heterogeneity not due to
chance variation in effects was 56.03%, with a 72 estimate of the true variance in the
population of effects of .02. Differences in effect size due to moderator variables
were investigated. Due to the small number of studies phonics/word recognition and
fluency categories, only reading comprehension and reading comprehension plus
vocabulary studies were included as the two intervention categories (refer to
Tables 3, 4 for phonics/word recognition and fluency study effect sizes). We faced a
similar situation with Grade 9-12 studies (refer to Tables 3, 4 for effect sizes).
Because not enough of these studies were available, only Grades 4-5 and 6-8
studies were included. None of the moderator variables were statistically significant
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Table 1 Intervention components

Study name Intervention component

Reading Vocabulary ~ Phonics/word  Fluency
comprehension recognition

Alfassi (2009) +
Andreassen and Braten (2011) +
Baumann et al. (2002)

Bowers and Kirby (2010)

Bui and Fagan (2013)
Chamberlain et al. (2009)
Fogarty et al. (2014)

Gayo et al. (2014) Study 1
Gayo et al. (2014) Study 2
Guthrie and Lutz Klauda (2014)
Harris et al. (2011) +
Huff and Nietfeld (2009)
Johnston et al. (2015) Study 1 +
Johnston et al. (2015) Study 2 +
Kent et al. (2015)

Klingner et al. (2004)

Lesaux et al. (2010)

Lesaux et al. (2014)

Levine (2014)

Lubliner and Smetana (2005)

McCown and Thomason (2014)

Reis et al. (2011)

Reisman (2012)

Schunemann, Sporer, and Brunstein (2013)
Shaaban (2006)

Shippen et al. (2006)

Simmons et al. (2010)

Simmons et al. (2014)

Slavin et al. (2009)

Stoeger et al. (2014)

Swanson et al. (2015)

Van Keer and Verhaeghe (2005)

Vaughn et al. (2009) Study 1

Vaughn et al. (2009) Study 2

Vaughn et al. (2013)

Vaughn et al. (2011)

Vaughn et al. (2015)

+ + + +

+ o+ + + o+

+

+ o+ + + +

e S S e i e i o o S S S S
+

+ o+ + + +
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Table 2 Study characteristics

Study name Study N Struggling Grade  Total treatment
design readers (n) level hours
Alfassi (2009) E 115 6-8 24
Andreasse and Braten (2011) Q 216 4-5 67.5
Baumann et al. (2002) Q 89 LA =4 4-5 10
Bowers & Kirby (2010) E 81 4-5 16.66
Bui & Fagan (2013) MT 49 4-5 6.66
Chamberlain et al. (2009) E 405 6-8 125
Fogarty et al. (2014) E 859 6-8 30
Gayo et al. (2014) Study 1 E 49 4-5 24-36
Gayo et al. (2014) Study 2 E 45 6-8 24-36
Guthrie and Lutz Klauda (2014) E 557 6-8 NR
Harris et al. (2011) Q 230 SWD = 24 9-12 7.5
Huff and Nietfeld (2009) E 92 4-5 6-8
Ismail and Alexander (2005) MT 48 9-12 4.5-5
Johnston et al. (2015) Study 1 MT 393 4-5 NR
Johnston et al. (2015) Study 2 MT 64 9-12 NR
Kent et al. (2015) E 24 4-5 37.5-41.25
Klingner et al. (2004) Q 212 LD =29; LA =48 6-8 NR
Lesaux et al. (2010) Q 476 6-8 54
Lesaux et al. (2014) E 2082 9-12 67.5
Levine (2014) Q 37 4-5 NR
Lubliner and Smetana (2005) Q 71 4-5 18
McCown and Thomason (2014) Q 97 4-5 NR
Reis et al. (2011) E 1192 9-12 100
Reisman (2012) Q 200 SR =42 4-5 NR
Schiinemann et al. (2013) Q 306 4-5 10.5
Shaaban (2006) E 44 6-8 80
Shippen et al. (2006) MT 44 SW = 44 4-5 NR
Simmons et al. (2010) E 911 7-10 27
Simmons et al. (2014) E 911 SR = 276 6-8 26.5
Slavin et al. (2009) E 788 LA = 260 4-5 125
Stoeger et al. (2014) Q 763 6-8 24-28
Swanson et al. (2015) E 130 SWD = 130 6-8 25
Van Keer and Verhaeghe (2005) Q 5 NR
Vaughn et al. (2009) Study 1 E 334 6-8 37.5
Vaughn et al. (2009) Study 2 E 453 6-8 37.5
Vaughn et al. (2013) E 511 SR = 51 6-8 30
Vaughn et al. (2011) E 723 SR =92 6-8 29
Vaughn et al. (2015) E 1442 6-8 26.25
Vaughn et al. (2013) E 419 6-8 25-27
Wanzek et al. (2014) E 394 LP =176 9-12 37.5-41.25

E experimental, Q quasi-experimental, LA low-achieving, MT multiple treatment, NR not reported, SWD
students with disabilities, LD learning disabilities, SR struggling readers
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predictors of effect size. See Table 5 for results of the moderator analyses and
Table 6 for the breakdown by each level of the moderators for the standardized
outcome measures.

Unstandardized outcome measures

The meta-analysis of unstandardized outcome measures included 94 effect sizes
from 20 studies. The estimate of the mean effect size for these studies was 0.47
(SE = .11, p = .005, 95% CI [0.20, 0.74]), indicating a moderate, non-zero positive
effect. The I* estimate of the percentage of between-study heterogeneity not due to
chance variation in effects was 92.99%, with a 72 estimate of the true variance in the
population of effects of .21. None of the moderator variables were statistically
significant predictors of effect size. See Table 5 for results of the moderator
analyses and Table 7 for the breakdown by each level of the moderators for the
standardized outcome measures.

Publication bias

Given that unpublished studies were not sought out for this meta-analysis,
publication bias is a threat to the validity of our results. To evaluate the potential
impact of publication bias, we implemented the trim-and-fill method (Duval &
Tweedie, 2000) using a random effects model in CMA. Based on a funnel plot, this
method removes effect sizes that cause asymmetry in the plot, calculates a mean
effect, and then imputes additional effect sizes to make the plot symmetrical. In the
process, it identifies the number of studies that may be missing from the meta-
analysis due to publication bias and calculates an effect size that reflects adding in
these missing studies.

Results of the trim-and-fill analysis indicated that publication bias affected
the mean effect size estimate for the meta-analysis of standardized outcomes,
with eight studies that had effect sizes that were smaller than the mean effect
likely missing from the analysis. Estimating these effects resulted in an
adjusted mean effect size of 0.02, with a 95% CI that includes zero [—0.05,
0.08]. In the meta-analysis of unstandardized outcomes, the trim-and-fill results
indicated that no studies were likely missing that had effect sizes smaller than
the mean effect.

Synthesis of effects of tier 1 reading instruction on struggling readers’
outcomes

Struggling readers defined

Ten studies included in the meta-analysis provided disaggregated data for a
subsample of struggling readers (Harris, Schumaker, & Deshler, 2011; Klingner,
Vaughn, Arguelles, Hughes, & Leftwich, 2004; Reisman, 2012; Shippen, Houchins,
Calhoon, Furlow, & Sartor, 2006; Simmons et al., 2014; Slavin, Chamberlain,
Daniels, & Madden, 2009; Swanson, Wanzek, Vaughn, Roberts, & Fall, 2015;
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Table 5 Moderator analysis results

Coeff SE  95% CI p i P T n kK p
Standardized outcomes
Intervention type —-0.09 0.06 —0.21 003 .14 15 4036 001 36 22 8
Constant 0.11 0.06 —0.01 022 .07 8
Hours of treatment —0.02 0.06 —0.14 0.11 .80 14 5587 0.01 52 20 .8
Constant 0.06 0.05 —0.05 0.18 .26 8
Grade level —-0.12  0.07 0.27 0.03 .11 15 5491 001 67 24 8
Constant 0.16  0.06 0.01 0.30 .04 8
Research design -0.04 007 —-0.19 0.11 .57 12 56.63 0.01 61 24 8
Constant 0.11 0.06 —-0.03 026 .11 6
Unstandardized outcomes
Intervention type —0.10 0.16 —045 026 56 10 8232 005 41 17 8
Constant 027 0.14 —-0.10 0.64 .11 4
Hours of treatment —0.28 0.28 —0.94 037 .34 7 9451 025 31 9 8
Constant 0.53 0.23 0.02 1.05 .04 11
Grade level 0.02 0.14 -0.28 032 89 13 8525 006 8 17 8
Constant 022 0.12 —0.06 051 .11 [§
Research design -027 043 —-1.21 067 54 11 9370 0.6 77 19 8
Constant 0.58 042 —-048 1.63 .23 5
Coeff coefficient, n number of effect sizes, k number of studies
Table 6 Effect size by moderator, standardized measures

Coeff SE  95% CI p df P 7 no ok

Intervention type
Reading comprehension 0.12 0.05 0.00 023 .05 10 5217 0.02 20 12
Comprehension and vocabulary  0.00 0.03 —0.07 0.07 .94 6 14.60 000 16 10
Hours of treatment
Less than 30 0.06 0.05 —-0.05 0.18 .23 66.03 0.02 21 11
30 or more 0.04 0.03 —0.05 0.12 .30 29.39  0.00 31 9
Grade level
4 and 5 0.18 0.06 0.04 032 .02 10 6148 0.04 48 12
6, 7, and 8 0.04 0.03 —-0.04 0.11 .31 9 48.00 001 19 13
Research design
Experimental 0.07 004 -001 015 .06 12 6049 0.01 47 16
Quasi-experimental 0.11 0.06 —-0.03 026 .11 6 4530 001 14 8

Coeff coefficient, n number of effect sizes, k number of studies

Vaughn et al., 2011, 2015; Wanzek et al., 2014). Due to the limited number of
studies, these data were not meta-analyzed separately, but are synthesized here. We
defined students experiencing reading difficulty as:
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Table 7 Effect size by moderator, unstandardized measures

Coeff SE  95% CI P df P ©? n k

Intervention type
Reading comprehension 0.33 0.16 —-0.08 0.75 .10 5 86.74 0.11 11 7
Comprehension and vocabulary  0.17 0.07 0.00 033 .05 7 7727 003 30 10

Hours of treatment

Less than 30 054 024 002 1.07 .04 11 9553 033 56 12
30 or more 0.21 0.14 —-0.22 0.63 .24 4 8622 008 24 5
Grade level

4and 5 022 0.11 -0.05 049 .09 7 8519 021 57 8
6,7, and 8 023  0.07 0.06 041 .02 8 8530 004 25 9
Research design

Experimental 0.28 0.07 0.11 045 .004 10 89.04 0.06 33 12
Quasi-experimental 0.67 043 -038 1.72 .17 6 9644 101 44 7

Coeff coefficient, n number of effect sizes, k number of studies

e students with disabilities (Harris et al., 2011; Shippen et al., 2006; Swanson
et al., 2015),

e Jlow achievers based on pretest scores (Klingner et al., 2004; Simmons et al.,
2014, Slavin et al. 2009; Wanzek et al., 2014), or

e struggling readers as determined by failing scores on state reading assessments
or scoring below the 25th percentile on the Gates-MacGinitie reading
comprehension subtest at pretest (Vaughn et al., 2011, 2015).

Study characteristics

One study was conducted with fourth-grade students (Klingner et al., 2004), five
were conducted at the middle school level (Shippen et al., 2006; Slavin et al., 2009;
Swanson et al., 2015; Vaughn et al., 2011, 2015), three at the high school level
(Harris et al., 2011; Reisman, 2012; Wanzek et al., 2014), and one across Grades 7
through 10 (Simmons et al., 2014). Samples of struggling readers ranged from 24 to
276 students, with a mean of 107.5 and a median of 76.5. Six studies were
experimental (Simmons et al., 2014; Slavin et al., 2009; Swanson et al., 2015;
Vaughn et al., 2011, 2015; Wanzek et al., 2014), three were quasi-experimental
(Harris et al., 2011; Klingner et al., 2004; Reisman, 2012), and one was a multiple-
treatment study (Shippen et al., 2006). All studies reported fidelity of implemen-
tation data. In eight studies authors used standardized measures of reading
comprehension; three of those studies also used standardized measures of reading
fluency and one used a standardized measure of vocabulary. Two studies included
unstandardized measures of reading comprehension and one included unstandard-
ized measures of vocabulary. Finally, two studies reported unstandardized measures
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of content knowledge. Effect sizes in the struggling reader synthesis were calculated
using the disaggregated struggling reader sample alone. Therefore, these effects
represent the difference in outcomes between struggling readers who received a
treatment and struggling readers who did not.

Tier 1 reading instruction effects for struggling readers

Three studies reported the effects of reading comprehension interventions (Klingner
et al., 2004; Reisman, 2012; Wanzek et al., 2014), five studies investigated the
effects of multicomponent reading comprehension plus vocabulary interventions
(Simmons et al., 2014; Slavin et al., 2009; Swanson et al., 2015; Vaughn et al.,
2011, 2013), and one study investigated vocabulary interventions (Harris et al.,
2011). Refer to Table 1 for an additional summary of these studies’ intervention
components. Overall, effect sizes among struggling readers for standardized
measures of reading ranged from —0.05 to 0.49. Effect sizes among struggling
readers on unstandardized measures of reading ranged from 0.01 to 2.52. Following
is a description of effects by intervention type.

Reading comprehension intervention effects for struggling readers Klingner et al.
(2004) reported that reading comprehension instruction improved struggling readers
performance on the Gates-MacGinitie Reading Comprehension test with an effect
size of 0.52, although this difference was not statistically significant. Two additional
studies investigated the effects of comprehension instruction on unstandardized
measures of content knowledge, with effects ranging from —0.30 to 0.22 (Reisman,
2012; Wanzek et al., 2014).

Multicomponent intervention effects for struggling readers Four of the five studies
that investigated the effects of multicomponent reading comprehension plus
vocabulary instruction on standardized measures of reading comprehension reported
effects ranging from 0.00 to 0.36 (Slavin et al., 2009; Swanson et al., 2015; Vaughn
et al., 2011, 2015). Simmons et al. (2014) did not provide information to calculate
effect sizes; however, the authors indicated higher-performing readers made greater
gains than lower-performing readers. Two of these studies also reported an effect
size of 0.17 on the Gates Vocabulary test (Slavin et al., 2009) and 0.25 on a
standardized measure of reading fluency and comprehension (Vaughn et al., 2015).
Finally, Swanson et al. (2015) reported effect sizes of 0.35 and 0.30 on researcher-
developed content reading comprehension and content knowledge measures,
respectively.

Vocabulary intervention effects for struggling readers One study investigated
vocabulary instruction targeting morphemic analysis and memory strategies (e.g.,
keywords and visual imagery). Harris et al. (2011) reported differences in favor of
word mapping instruction (ES = 2.12; ES = 1.32) and a visual memory strategy
(ES = 2.12; ES = 0.26) on researcher-developed tests of word knowledge and
morphological analysis, respectively.
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Discussion

Results from this meta-analysis of 37 publications conducted between 2000 and
2015 reveal significant, positive effects for Tier 1 reading instruction on
comprehension and vocabulary outcomes, indicating that fourth through 12th
graders who receive Tier 1 instruction that includes at least one reading component
outperform their peers who did not receive the reading components on reading
outcome measures. Results from standardized measures indicate somewhat smaller
gains of around one tenth of one standard deviation for students receiving the
intervention. However, on unstandardized measures that are more closely aligned
with the intervention itself, gains were larger and equaled about one half of a
standard deviation for students who received Tier 1 reading instruction. The finding
of differences in results using standardized versus unstandardized measures is
aligned with prior meta-analytic results that indicate when researchers use
standardized measures, smaller effect sizes are reported (Scammacca et al., 2015;
Swanson, Hoskyn, & Lee, 1999).

Although we conducted moderator analyses on four variables (intervention type,
hours of treatment, grade level, and research design) due to the amount of
heterogeneity detected in the overall effect sizes for standardized and unstandard-
ized measures, the small number of studies substantially limits our ability to draw
conclusions about their effects. No variable was a statistically significant predictor
of effect size. This does not mean these variables do not affect the potency or the
efficacy of Tier 1 reading instruction. Instead, it means that with additional studies,
the predictive power of these variables might become more apparent. In other
words, we do not know whether these variables are influential or not. To collect
additional studies for the meta-analyses, we considered extending the search years.
However, there is some indication that year of publication impacts effect size and
that studies published between 1980 and 2004 may very well come from a different
population of studies (Scammacca et al., 2015). For that reason, we chose to reduce
the variability that would be introduced by going back further in time and instead
maintained the restricted range of dates to maintain precision of results.

Grade level

The effect size for interventions conducted in Grades 4 and 5 was 0.18 on
standardized measures and 0.22 on unstandardized measures. Based on prior work
(e.g., Bloom, Hill, Black, & Lipsey, 2008; Scammacca et al., 2015), we expected
higher effect sizes in lower grades (i.e., Grades 4 and 5). One possible explanation is
the changing nature of the business as usual (BAU) condition, particularly at the
lower grades. When an intervention is compared to BAU instruction received by a
comparison group, we are not comparing the intervention to no instruction. To the
contrary, we are comparing two sets of instruction—that is (a) intervention and
(b) instruction typically provided by teachers. Lemons, Fuchs, Gilbert, and Fuchs
(2014) hypothesized that the BAU condition represents a population that may have
collectively shift[ed] their behavior over time, resulting in an increase in the overall
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quality of instruction in BAU conditions and thereby decreasing the measured
impact of interventions compared to the BAU condition. To test this hypothesis,
they conducted a retrospective analysis of 9 years worth of randomized control
trials investigating the efficacy of the same kindergarten intervention. They
investigated the outcome scores for students assigned to the BAU condition and
noticed, “the relative value [of the intervention] lessened over time because the
performance of control students increased markedly” (p. 245). Results from our
moderator analysis may support further support for this hypothesis. We expected
elementary effects to be larger and believe that improved BAU practice at the
elementary level obscured the measured effect of treatments at the elementary level,
resulting in an inability to detect differences in effect between elementary and
secondary students.

Intervention type

Researchers conducted studies on a variety of intervention types, including single
component interventions—reading comprehension (e.g., Fogarty et al., 2014),
vocabulary (e.g., Bauman et al., 2002), and phonics/word recognition (e.g., Johnston
et al., 2015)—and multi-component interventions that included comprehension plus
vocabulary (e.g., Swanson et al., 2015) or phonics/word recognition plus fluency
(e.g., Chamberlain et al., 2009). We only had enough studies in two categories (i.e.,
comprehension and comprehension plus vocabulary) to investigate the moderating
effect of intervention type on outcomes. The effect of reading comprehension
interventions as measured by standardized assessments was 0.12 (SE = .05; 95% CI
[0.00-0.23]). Although this is considered small and the confidence interval includes
0, the mean effect is not inconsequential, particularly for students in the 4th through
12th grade range. The mean effect size is aligned with other reported effect sizes on
standardized reading comprehension measures of 0.06-0.19 at the high school level
(Bloom et al., 2008).

Our finding of no differences could reflect the effect of reading comprehension
instruction in both categories of studies. If comprehension instruction were the
primary driver of differences in outcomes, the addition of vocabulary instruction
might not have a powerful enough impact to result in significantly larger effects in
these multi-component interventions. In a recent meta-analysis of vocabulary
interventions (Elleman, Lindo, Morphy, & Compton, 2009), vocabulary interven-
tions produced an average effect of 0.10 on standardized comprehension outcomes,
providing evidence that vocabulary interventions alone impact comprehension
outcomes to some extent. However, they also concluded that they were unable to
provide recommendations about which vocabulary interventions best impact
comprehension outcomes. Additional studies of single and multi-component Tier
1 reading interventions should be conducted in order to determine which
components are most potent in producing effects on reading outcomes for fourth
through twelfth graders.
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Duration

The finding of no differences based on hours of treatment when studies were
categorized as less than 30 h vs. 30 h or more may reflect several factors. This
finding is aligned with Wanzek et al. (2013) investigation of the moderating role of
hours of treatment among Tier 3 interventions. While it may align with prior meta-
analytic findings, we should also consider reasons that may mitigate the finding of
no differences based on hours of treatment. First, the inability to examine study
duration as a continuous variable may blur the true impact of the treatment’s
duration. Three other meta-analyses have examined duration as a moderator of the
impact of Tier 2 and 3 reading interventions (e.g., Flynn, Zheng, & Swanson, 2012;
Scammacca et al., 2015; Wanzek et al., 2013). These authors also categorized
interventions by duration rather than examining duration as a continuous variable
due to the same issue we encountered with the way in which intervention studies
reported their duration. Without more precise information about the hours of
intervention provided, unpacking the true effect of duration may not be possible.

Second, we chose 30 h as the division point between the groups of studies in
large part because it created two groups of sufficient size to allow for moderator
analysis in both meta-analyses. Alternatively, Scammacca et al. (2015) divided
studies into three groups: less than 5, 6-12, and more than 12 h and reported
significantly smaller effects for longer interventions compared to shorter interven-
tions. In the current meta-analysis, another dividing point might reveal the true
impact of duration as a moderator of the impact of Tier 1 interventions. As the
corpus of Tier 1 studies grows, it may be possible to divide duration in ways that
expose a more accurate estimate of effect due to duration.

Duration should also be considered when interpreting the educational implica-
tions of small effect sizes. For example, the reading comprehension effect size was
only 0.12. However, as acknowledged prior, this effect “is not inconsequential” for
students in grades 4th through 12th grades and could be an artifact of rather short
intervention durations. Among the reading comprehension studies, duration ranged
from 4.5 to 100 h with a mean of 19.9 h. Even considering the study reporting 100 h
of instruction (Reis, McCoach, Little, Muller, & Kanisken, 2011), this equals
approximately 14 school days. This suggests that longer-term applications of
reading comprehension interventions are necessary to improve student, reading
outcomes.

Struggling reader outcomes

The synthesis of studies in which authors disaggregated data for struggling readers
indicates that multi-component interventions, combining reading comprehension
and vocabulary instruction delivered in the Tier 1 setting may be effective. One
intervention in particular—Collaborative Strategic Reading (Klingner et al.,
2004)—produced a moderate effect on a standardized measure of reading
comprehension. In Collaborative Strategic Reading, students are taught to identify
the main idea of a section of text, recognize vocabulary they do not understand, and
then use context clue fix-up strategies to learn the meaning of the word. Authors of
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another study investigating the effects of a multicomponent intervention for
struggling readers (PACT; Swanson et al., 2015; Wanzek et al., 2014) reported
small-to-moderate effects on researcher-developed measures of reading compre-
hension. In this approach, teachers lead students in text reading and classroom
discourse guided by careful questioning. Teachers also provide explicit vocabulary
instruction and periodic review over the course of instructional units.

With this in mind, we can tentatively conclude that struggling readers who
receive multi-component reading comprehension plus vocabulary instruction in Tier
1 settings will outperform their struggling reader peers who do not receive the
intervention. However, there are two caveats. First, few of these effects were
statistically significant, indicating that struggling readers may require, in addition to
high quality Tier 1 instruction, Tier 2 support to produce group differences in
outcomes. Second, it is unclear if these gains begin to close the gap between
struggling readers and typically-achieving students. This is a question largely
unanswered by the corpus of Tier 1 studies that provided disaggregated data on
struggling readers.

It is important to determine the effect of Tier 1 reading intervention on outcomes
for struggling readers since students who struggle with reading but are not identified
with a disability almost always receive instruction within the Tier 1 setting—
particularly at the middle and high school levels. In addition, more than half of
students with disabilities are educated in the Tier 1 setting for a majority of their day
(National Center for Education Statistics, 2015). It is possible to conduct sub-group
analysis of struggling readers’ outcomes within the context of large randomized
control trials focused on the Tier 1 setting, but it takes careful planning. For
example, consider a large-scale initial study and subsequent replication of a multi-
component Tier 1 intervention delivered in general education social studies
classrooms across two states (Vaughn et al., 2013, 2015). Researchers built a well-
powered sample of students with disabilities (who were struggling readers) and
conducted a sub-group analysis of effects for this particular sample (Swanson et al.,
2015). The resulting body of work provides evidence of the effects of the
intervention for all students served in the Tier 1 setting, and also supports its effect
on students with disabilities who typically struggle with reading and are served
within the same Tier 1 setting. Further large scale research designs should
investigate the impact of Tier 1 instruction on closing the achievement gap for
struggling readers.

Limitations

The data reported in this meta-analysis are limited by the number and type of studies
conducted between 2000 and 2015 that investigated the effects of Tier 1 reading
instruction on reading outcomes. One key finding is the limited number of studies
examining Tier 1 reading instruction for students in Grades 4 through 12. Additional
research in this area is needed. The relatively small sample of studies and the
presence of multiple dependent effect sizes within these studies led us to implement
RVE with a small-sample size correction in all of the moderator analyses with little
power to detect statistically significant predictors of effect size. Second, authors
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often provided incomplete descriptions of key variables needed for coding all
moderator variables. For example, we included a duration moderator. Optimally, we
would like to have treated this variable as continuous in nature. However, while 34
of the 37 articles included duration information, it was usually reported as a range,
estimation, or average duration, forcing a categorical treatment of the duration
variable and limiting our ability to detect differential effects due to duration.
Finally, the analysis for duration did not take into account differences in
instructional contexts. Both variables combined (duration + instructional context)
might moderate effect sizes. However, we were not able to examine this combined
effect due to the small number of studies available.

Conclusions

Results from the meta-analyses support the use of Tier 1 reading interventions in
general education classrooms with limited evidence that Tier 1 reading instruction
alone is effective for struggling readers. The greatest volume of evidence indicates
infusing reading comprehension into English language arts/reading classes and
content area classes would be beneficial to all students, including struggling readers.
However, in order to examine the impact of other types of Tier 1 interventions,
additional research must be conducted. With so few studies that include
phonics/word recognition and fluency instruction, it is not possible from this
meta-analysis to determine the impact of these intervention components when
delivered in the Tier 1 setting. Finally, the duration of these studies was relatively
short, with the longest study comprising 125 h, or approximately 17.9 days of
school. When a greater quantity of Tier I interventions are investigated over longer
periods of time, perhaps then will we have a better picture of the Tier 1 instructional
influence for students in Grades 4—12.
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